Decay of proteinase and peptidase activities of human and rabbit erythrocytes during cellular aging.
Variations in activity of the membrane-bound and cytosolic proteinases and peptidases were analyzed in human and rabbit erythrocytes at various stages of their life-span. The patterns observed with human erythrocytes were the following. (a) The acidic endopeptidase activity associated with the membranes undergoes a substantial decline during cellular aging, with an estimated half-life of 65 days. Concomitantly it appears to become progressively more latent. (b) All cytosolic proteinase and peptidase activities described previously (Pontremoli, S., Melloni, E., Salamino, F., Sapartore, B., Michetti, M., Benatti, U., Morelli, A. and De Flora, A. (1980) Eur. J. Biochem. 110, 421-430) decline exponentially throughout the erythrocyte life-span, with the exception of dipeptidyl aminopeptidase III. The calculated half-lives were: 60 days for the neutral endopeptidase; 87 days for the total acidic endopeptidase activity which is accounted for by three distinct enzymes; 49 days for aminopeptidase B and 133 days for a second aminopeptidase with broad substrate specificity; 84 days for dipeptidyl aminopeptidase II. The results obtained with the rabbit erythrocytes were: (a) no significant decline of leucine aminopeptidase, dipeptidyl aminopeptidase II and III activities in the transition from reticulocytes to mature erythrocytes; (b) very limited decline of aminopeptidase B activity; (c) a pronounced age-dependent decay, in increasing order, of neutral endopeptidase, aminopeptidase A, carboxypeptidase and acidic endopeptidase activities.